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(54) mm<o^m] s«a^*m«afer;iru5--':?/c:iWKfiffl©affixt^U5^'>A=:*«fi 



(57) [gi^] 

ili8<O(002)ffi<^Xi^|aI^5iS)SSrI(002)fcL, (110) 
B<?)XiBl[HlJ)f^JE?: Idiot I(110)/I(002) 
(%) so. 5T'*) S >! i: SrilfSIi: -ri. U f-'^ AHiJ^mjffiffliT) 
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g/c m3J,U±2 . 0 g/c mSWT^^SgST-v- h^^clC 
il«}g$a-!:=5r0, i^-hfflSrXHIlll^fOiJgffii: 
L. SISJ<O(002)ffic7)XigilII^5$JSS-I(002)tU. (110) 
S«OX^I5]Jf3$g^I (110) i: t ^ , 
1 (110)/l (002) {%) SO. 5X-h hZt mWit thm^^ 

[ffi^jas] ffiefiSS^A^o. 5T\:x±.x'hhzti^ 
m^m\ mmntmmntifm-^^fi. 1. 5 

g/cm3W±2. 0g/cm3OT<^?g«t'i^-h«{Z 

L, lliSc7)(O02)®<7)X|||ltff*S^I(002)i: t. (110) 
Ec7)X||(pIiJf5^S$rI(110)t L7tt§. 

I (110/1 (002) {%) SO. 5T-*> & c: t s-i^tat -f I. y f-'^ 

^j:h^-7.v^mi^<zm^Ltz^x\ w<-7.v\,zm. 

Lx wAmmrji^ffin.=f-^m^^^x t-^.m 
s^mmmt:Lx-miMiim^immmzi. os^s-it 

[000 1] 

mthhnx'hh. 

[0002] 

V ^llrJ*^'±?^^c^ o T ^ > !> . matiittisit $: Lxa 

'!'>'H (graphite Intercalation compounds) 
S. 

[0003] 



[0004} ttz-mz^) ^'^K—d^mt. imz^t 

^sr^^ffl-ri-^wj^. %msm,^^z<m$xmis^^<r) 
mz^x^Mz')'i-^i^Miyt^. a$st«mc%^ 

y f-'^A'f :t>'*«ii0tcn?tl::gAT'#^r<'^^:«). y f- 
[0005] SE»2||l8{i. ®H(ab®i;t«(002)®)<?) 

ffi^*l*l^^l7)m^fit^:**'^. wn^<rMmm^m i o 
oofggst-*>o. aiacoffii6i^ri<iiS:»iiiX'^ix(f, n 

[0006] *^B^{i. ±ieVt»(^S-^X^$il7^;t,c7) 

m.^&&x/v^ ^fummzmif.: 'j^^M.-dmmm 
I. 

[0007] 

s:^tt*»'^> o , (oo2)stcSii{cia^^jp-t/;;^^oR 
iatt^^*« (110) iBfcSn;i t:^ff)m(y^mX'f> 

I. ^cofzib. m.^'iiX'l,i:cA-)l'^-mi,z^^m^m 

{z^j:^ot. (002) mi}<mmizn tx 'f-mz^j:^ xo^z 

[0008] mmcr)mmfmi-mn^^B^^^^i\^^ 
^m^m^'^x. m^BX-m^^fzib, tt'f-mfs.ti 
mik=ir(7) (002) m t mm^mm (abs) a^^iiw 

-aL=Srv^*5, xt8l5iWCfcttS(002)lHlffS<olf?fi(i«il 

hmmm\^^R«^iL. mM'¥X'cr)nf-<nmiiimt/^ 

10 009] ttz, mmim^fsmmmu^tiz^ 
<, abffl oiffl) ojgct^wctti {ibrnzsmifw 
c7)iooo^i-:i±T'$) I . mmm^zm.^^x'mi<n (oo 

2)tB*mmmcSEi:5:SJ:^tEr6]$-ti-. H^b^JB-f 
l.iticj:'^. /i<ox.x-<''ffi*<i85:^rKiJt(6)<«:i^. y 
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?ktmm$ttmU^^tl. 1. 5g/cm3ia±2. 0 
g/c m^UXT<r>m&X'i^- hmzmi\:M.B^tiX^j: 

(OXmmtn^^:H002)tL. (110)ffi<7)XJ||£lt?f5$S 

iiiimtLfzt^. I (110) /I (002) (2) so. I. 
c 0 0 1 1 ] s^c, ^wn<omi^^^mjmii. ^fetia 

hizm.mmaLx^wm&^^<r)ft'F^iii^$ 
Mx-h-h. mmmmi:Lxm%m.m%mmmz 

iimm^o. 5T];).hX'hhLbi^mt-th, 

[0012] fSl.mi-g-W«B!c!B!ltcJ;iXtt\ fsi-sia^ 
^fflBK!|«5tJ:ix(f . #Mrn^ei^<O(002)ffl5:»mfc« 
L-^RhOfJ^T'Smc-t i. >! t tc J: 0 . U f-"^ A>f 

[0013] i^w^mm^-%-^mmi,i. tztm. 'j 
mm^zmmx'^h, 

[0014] <xtc;*%afl<7)u ^'>Ar.»:m?fifflcomSB 
i±, w<mMti^mviti}-m^^ti. 1.5 g/c 

W± 2 . 0 g/ c m3J;tT«0SfJST'i^- htttSYIi^Je 

(002) X fllllltff34S $• I (002) i: L , ( 1 10) fflcO X HHI 
Jf3^S5rl(110)i: UTttl', I(110)/I(002)(%)S0.5T' 

tx'^tmm^cr>n'?-^iif^^^x^-i^, mmm^ 

hjrt^tsh-f^. mz^mM<r>oi-'yj^z.d:mim<on. 

ieiaJi*''o. 5T]:xtX'hizti:nmbti. 
[ 0 0 1 5 ] u^-^Arijiim^afflioftwcjiwf . 

(SI.III8**ffl«!|*llcJ:Wf . #llt{*i^O(002)BS- 

mmmzn L-M&±(r>w]-^x'^mi>zt i. ^ t j: o . 

y A'f ^ycoiunHtf'^-i^-^l'Z'ffio-tlZb tfiX'^ 
h. 

[0016] f-'>Ar.»:m?ii!ffl<7)flS6 

ll|{.m'=t'lc^*ai.|im^<O(002)B<7)ffll^* 



|ir»R3r-gl.Xhi7)|i|^T'ffl5(c|5l-:^[6]t 

Ai:<j:m?fiffl(7)MS6t-{i, iirDa^o(oo2)M£OEi^:^ 
-m:)±(m^x'iy-vm0mm:nnzm\Lx 

[0017] »:ic*i&HB£ou^'>Ai:}Xl;jteti, ^t^^^^ 

L , miwz-^tixhmim.'f-n±<r>m) 
m<nm^ijmziiW:thz. t mt 

[00 18] 

imtxmnth, :¥m(omi^^mm^i. -m 

nwooimcomp^uiflitK mim^mxi^mz-^ 
vxtcr>wi^X'n-ififl]izR^ L?t«.^T\ '^um<iw^ 
ii^mmzX'7xmitm&^tix^j:i>i>(r>x'if)i>.. i 

fz , ±m<onmi'± , Mis^'*/)^'fs^«tc i -9 T i^- b ^ 

^^(7)(002)ffiwffii^:fi-(6i*^ V- hffi«Sil:Sri6ifci£ 
/■iJi^ii, H5i2c7)(oo2)ffi<7)BBF«5:S'iai**. fl9iejEffi<^:fe' 

SSKf^(O(002)ffi(7)Ert*ie]ti. B9ieiEffi«o:^ri6itwiei6i 
[00 1 9] HISW, ^<06*ig3!)«a^:Sl*«|i^ 

3 y • 3 y^'C'^/y I- (graphite intercalation compound 

Wihm<rmnnH.t(m2)m(nmhii'(^x^^ix. k 

I*i:ft-f6] . BP (002) S<7)Srt:^(S]tC?a-? TlFaltftA-t 
[0020] *^Bfltcf$&ftffit'ti, Si^i'am+C 

istfih -siiULtosi|-&c7)iysfa^ o (002) Hos 
it&rt>. ^i^\.zm-h'}^^h.^iiy(n'm.if^%^z 

[ 0 0 2 1 ] jt^EJtm^Cffi^SlT-mtSf^B^BtO 
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[00221 ^^BfltcflSHiSti. WHSJS^BttOtcT) 
02) t L. (llOEcoX^lUMSSe^ I (110) h Lfc i # , 

ri]^(^m^X'\ (110) /I (002) (%)*^ i . oi:xt<ni><r>A^ 

[ 0 0 2 3 ] ^^^mi'zmh^mmi. 

§jj>i.vHi^»L« mzmmm^-rizb^zx osis 

«»5l?$-^«$-ttl. i,(7)T'S,n.tt'i:'cOJ: a ^j:t<r>Xi> X 
m^'ff dZbizX OIW*Sr^«$-y:l, tcOTt J: 

mmmmift/'mx'^ . tit i.tf--Ku y 'Mi^h'-u 
s. tfz. ^mni,zmnmi,z}5\.^xi,i. m^mm^ 
[0024] *^Bflizf^sftffia. {?ij;ctf±ie^om^s) 

^bmnttfim-^^tl. 1. 5g/cin3ja±2. 0 

g/c m^aT(7)m&x'i^- hmzm^mM^tlfzm: 

X\ Hflific^v-bffl^XiSllltffiOfflllSfflfcL. UlSiOCO 
02) ffl<7)X^|IIi)f?$S5r 1(002) fcL-, (110)Iier)X|8IIIJf 
3SJ^S-l(110)i: L^ti: # , I (110)/I (002) (%) ^0.5T'*) 
I. t Li-^. i (iio)/i (002) a)m. 5i:j±x-hii 
tf, lliii<7)(iio)ffi<7)B:^it], Bp*)(oo2)fficoaffti:^(6] 
S!ISfflT'*l)>'-bffi<osg:^r(6jtc54<i2i«i)-fs:: 

^lJi«*^-SC:i:A<T-#l.. I (110)/I (002) (%) 
lOiilTt'ftS C 1 (110) /I (002) (%) 

*n. 5g/cm3*}1iT-J)l)i:. 'J f-^/ Ai:»:«jfi«0 

2. os/cm^arx'htii'i+^x'hh, 

[0025] S!^c*^HJi:^S 'Jf-'^AHiKtgjffiti. ± 

lec^ftffit, lEmt. mmK^'y^j:<ti>mix^^h 



*>iiiss^ «ox ••/ imcom kthzbmtii\ z 

5- , 3fiE«i^tclliS<Ol<7)x .y i;g!A^<i,JiS{iR?tt(SA 

[0026] iEffitL-CtiW;ctf. LiMnjO,, Li 
CoOj. L i N i Oj. L i FeOj, V2O5, T i 

±iaEffivS%®ofi!jt, --K'j7 y(bt'xufyip<?) 

^itft^, ^-:r^yyy-/':^^commm?:m]\Lxh 
jEmRt/nm(oM#^mtix. ±%icr>]Lmtfzii 
nm-&s,mm l < ii^mmt-f>^j:inMmzm.^ lx 
i^-Y-^i,zf$.muzij(7)i:m7FX'^&. tfcziomi^z. 
turn' u f- M.-»:mm(r)Em hKunmLx^h 

[0027] wizwrnnt Lxii. mm. nrahy 
\tmmz ij ^'•;Ammm^ixx ^j:^^n.mm^m^^ 
x-^t. i^rohyitmmLXit. roh-u-y*-^ 
:t.-h. xf-uy;!?---^:*^-!-, :r^uy^-ii(^'^~ 

A^yy-h'J/K r-feh-Mi/l^. Th7hKa7 
yy. 2-^f-/PTh-7t KD77y, r-yf-D?^' 

hy, j/'jr=Jfy7y, 4-;<f-;ux3r^y7y, n, n 
- xV^/u^yi^AT s F . 'y:< ^/ur-fe h r s K . 
^;i^-^;u*:Jfi^h\ £/:t^-^y, 1, 2~'y^h^i^i. 
yy^ xyu^^y. v^uDX:J'y, ^'oo'^yHfy, 
-YuKy^y, v^f-;l/;5f-;}f^— ^f-;UXf-;l/ 
;5^-;^:;^-^, i/x^7V>;?-;K;^-h. ;Xf-;urnf;U 
;<f-/l-'f vrohVl/^-rK^^- xf- 

vrDtV^;<7-;K^^-h, xx 
^Uy/'J >'';^f-;l/X-Tyl'lf<7)^Nrohytt 

7tS^J§*!!E«r^K^T-# , ^cru l^^y;*---J^;^^- h . 

xf-py?:;-t'^— 7'f-Wy;^-7K^^-hc7)V^-f:h. 

/l/X^/l/iiJ? --•K:^- F , ^^xf-zP^Sr-.-Jf hcov^-f 

[0 0 28] ^7t, 'J'^-^AiSt Ltt±. L i PFe, 
LiBF,. LiSbFg, LiAsFe. L i C I O4 . 
LiCFgSOj, Li (CF3S02)2N, LiC^F, 
SO3, LiSbFg, LiA104, LiAICl,. Li 
N(C,F2,mS02) (C,F2,+ ,S02) (tztzL 

X, y«g^«®t) . Lici. Li \m<r>oh<r)imt 
tM 2 SW±0 ^ Aig 5: rI-& $ -li- 1 ^ 4 1 0 5r 
T'|i , L i P Fe , L i B F4 COK^ttLi)^ 1 -O^ttS 

m^mt Lxiimi}'t>mt>ixx\>^hi»ff)i:m\'^i>zb 
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10 0 29) ttz^^comffimtLX. PEO. PV 

(0030] JXtcWJ«0fiffic7)S^3t:^}£O-fl»)5:ll® 
^#B§LTDiBJt&. I11~I1I3«, *i^HJtCf^l.i^- 

h ^<o%m(omikijm<^j:mmx'h i. t-rmiizTFt 
Xolz, m^tmntm^tijm-^^ixx^j:^^-:^ 

hlS-fflSL, Zcr)^-Xhl^. a-yS^iflXC 
u?g^*^<c>^l.»«(*:2 (S^J) t>zm^tl. ^-Xh 

tL<. ^Ji^c^^mx'i (110) /I (002) a) m . otuio t 

[0 0 3l)'mzm2VZ7Tcri.o^z^ '^-XMtc-tS 

jo.5Tui±oesi®tt,tji5a$-tf|, , mmtm^Lx^^ 

tc^^tzab. ^M^-XY'ipi.z^W.VXm^^^ixX 
V^5rv^*^t'j)l.. an*>, #llj8©^<7)(002)®<7)iB[*I 

ttt-^yhlcJ:')llfi}O(002)ffi7!r«, K«4'<^iK:<3lSl 

(Tfnmzi'^-^x-umzwMLii 3 t-ts. t'coumi^ 

[0032] Kicepjo-t 
■)}m<^if\flnz-ii-m<^t^t. mm'f-ffymi^ni^i'Zjii- 

HfSW (002) ffi<Offirt*-|6lSr-:tri6]tElfil 



ia2{=7irrj:oic, mt^mm^^mtbx<^ 
ncommsA . 4 ^ - mi;*2&i^><-x h i cr)m<p± 
Tiz^mitim^x', m^jis (Ei4'i:®[54. 4P^(?)5»^ 
m) <7)mizmi±t^it^£\>\Xoi,ztx^^^-ti> 

[0033] trzm^<^^mi, o.sTOL. ioffs 

L<lil.0TtLt*U<.\ KJi5SSA^0.5T*}«/i'i;. H 
IScO (002) fficOMl*i:^|6]5:-:^(6]tCi2|S]$1i-|);i:*i 

izmm^tii, tc^T'a^v^*^. 0y;ctf2.5TiiiTSST- 

(^tih^)i,zm&mm.'^?:f^mi-hzti,x'^i. tfz, 
{zmiifio. imxtm&-'m&x'X^\ 

[0034] mzm 3 tq^-r J: 5 1-, iS^^rjljS^-tt^t 

^hizbizx'om^t ^a*t*«mm 2 ±tca# i , 

tmi'cr) (m)m<^wif>^iTMmi%(,z x 0 -«w±i7)iij 
^X'-Mz^f^^tirzWBx-iwm^ 5 i,zmx$iii>t.i 
>f>. Mmkizi5\^xLmm'f-<^mt^ijf^t^^(ott(o 

[0035] mmzm s izyf^-rx a iz . tm^ 5 *»<^>«i 

ttj$ix/i*l:*2{i, ruxxn-ye. 6{zm(=tixr 
ux^tih. ^Lx. m^mcommimx'mmiif^2i}m 
^^^±t^i,zmsi^tii,. z<r>xoizbx. ^mm 

[ 0 0 3 6 ] ^^mi<zmn.m<r)m^-f}mm\(^ 
mmm^pmtxmm^. ii4~06(i. *^Bjtc 

■k^l 1 (<»5|5) m«L, ^cO?l-^mi iSr. ^SR 
ttttoSl 2&1/±VN'>'^1 3Ml^tT>'N'yf-l 4*'^ 

ll^rfiaJSS-j%4S-ttl.7ti6tc. *Sntt««OSl 25:, 

iz'^itihms&&t/mmii. ±muztff)}:Wim<^i^ 

<nx'hh, tfz. w<^mmmm<nmz. mwmtL 

Xii-^sy^yv9mmiLX{,%\'^. 
[0037] Mzm^ iiZTTitii 0 {C. i-'NVf - 1 3 

n^^xm.-^m\^±.TJ-<y^i3. iA{,zi.^sm 

Loo, ±T^N'yf-l 3, lA\,zm.^tirzWm^^^ 

x'^m\tci3\^i:\^\'^x\>^tzm-^V)i 1 1 'I'wms^*^) 
(0O2)ffiwffiF«9:;^i6]*«, 8a[^fi:firttt-> >- htcj: o , 
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[00381 1 1 izmw-thmmi, m-f)m'^n 
niScT) (002) ffi<?)fflrt:^(*]^-:^[fi]tcEi*] 

:'7^c7)ziii^|5S»'^-C'J^®^rlK«5r?I^!|?!ll \\.z(mfh 
[00 3 9] tt:m^<m&ii, W^(^%^i:mmiz. 

mummi. mtmi,zmfif-~^i^m&TB:< . x 
*) mmi,zi,imim. imxtm^ymmx-x v \ 

l0 0 4 0]mzm6l,Z7r^-tXol,Z, ±>'^'yf- 1 3 s-s 

izT&^'txm.-^m 1 1 i±TJ^y^ is. iaxxo 
mi>zmtxi&-^i:mtmi-h itizxo.m 

(002) Eo®rt:^r6]*<e8ign J; •) -^ia±i?)SiJ-&T--:ft- 

$ tifzVi.mxmm.m^ti h /c*^ . mm^(r> 
s.\tiij\^i}'^(r>tt(7)iKmx'im^tii>, zcoxoizi 
X. :t^mm^i^\yyh^m®m^$tii. 
100 4 1] tfz. iMUziEmt , ±ii<7>mkiimi>z 
x*)nt>tit:nmtx'^m's^!^tizti,zx^ . 
i,zi^h'ji-'-?M.z<xmmimi^x'$?>, zcr>m^. ma 
nmiz^ttiimim^n±cox.'vi^mi}^-ma±m\ 

X -y i^m-(^im\,zm^z\&Kt^^ z h . 

(004 2] 

immm] mz. ^m^zi. o+igHj^rHcp^owj 

ti.. m\-'mizimmLtz%M(r>w^iim<.zmt 

li. ^^*<?)*t^T-I(110)/l(002)(%)A<3. O^^j^-rtcT) 



aftgP, tKI 3 0flftg|!^?I-&L. 1 5^fSll?ir#tl.Cl 

lauc^-fipt::. )¥$ i4/am<7)ffl?i(mmft) 

Xof£-n(r)%m:^<rmz^m.'L. ffi^Sra.sTicift^ 
L. *<j2^^epsnu>;. 

10 043] ^v^T03(^5^tJ:■^t-, '^-xhSrffl^g 

6 0 -CT' 3 0 ^J-KJa L-itf*, 1 2 0 'CT 2 4 

Omin, iSS&JKl . 5 g/cm3<7)i/-h^^<7)t@$rf# 

XiSHIiffH. i^-hffi^aSSBStLtffi^. 1(110) 
/I (002) (X) Sr^toJt . 1 ic^t. =5:fc . ^ 

\.ia'-)Vrvxmk<^\ (110)/I (002) (?) Sr^-f. 

[0044] 'm.z. V- h«(7)ftfis$:a??sri:i:s 1 3 
ffi (iE«) t^wmmLx^A ym.m!mm^\^i-z. 

^mUt^A (lEffi) (i, Mi5ftlSi:Jtl6Jtl>J:3 
^mffiiKmSrl^f^^/l't-r'i.^jftm-t'f ^';U5:4 

«^T•:>t«^fiS:v^tt^L^^^^cf*, stc5oiao3i£mi;-r 

®SEO. 2CT0. 00 1V(vs Li+/Li)ST'S 
mS!5EBLJtf^t::, ?Emm?W0. 0 lCi,zts:htX'% 
®E^«i^ff-5 7tf^, »««iS0. 2Cfl. 5V(vs 
Li+/Li)tt-gm»fL65t«^tf^^(tfcUc. M 

•}Stt-(kf^5 0lHl<?)3'aS«<^^^mi. JEStBUffiSr 
1 C t L , ^Sff $r 1 C Tlf 3 C: k Wi'ht±±ie<^/S 

[004 5] 
[^1] 



H7) 003-197182 (P2003-1971S2A) 



No. 




l(110)/l(002)W 








1 


0 


1.4 


0.3 


41.6 


2 


0^ 


8.9 


0.5 


54.5 


3 


1 


8.3 


0.7 


65.4 


4 


1.6 


11.9 


1.B 


71.2 


6 


2.0 


12.8 


2.0 


73.2 


6 


2.3 


23.6 


5.7 


80.1 



[ 0 0 4 6 ] 0 1 (CTjrf J: o iz. X1^J^tff<^&itt:7F 
tl(110)/l (002) KJi5SS*«iS< 

LLxti^. mim&2. 3TX'9mLt:nmwo.e)<D 

I8f4^o(oo2) ffl(7)ffli*):^rr6)*^', hScoSil:^rr6]tc 
^sm^mm^i}'(>mti-i>t, o. sTf^fisatjt 

m*^e5%Wz?S.^L. 1TT'W7 3%JT'K«LT 
KHliO. 5Tia±T'J>0. J:'5^iF^Lv^eiS^ilTJi^ 
[0 04 7] ^TtHTWi, No.ltNo.6<7)3-f yMm^fi 

S2. 3T£0ftffi(No.6)C0U^'!7AtC«-r.?.«(4ll{i, 

TV^SJlt**^*^!,. Ztlli. No.6<OftfiE?-«I(110)/I 
(002) (S;)*^av^f^tf). lirJcJDK^eiSA^'^^.l.iiiOX 
(lEfiS) iJtC|*]I.^T<'^l.;'c46. 'Jf-^ 

A'f jj- ycomm^^Fimz'nhtix 'J f-^ A 'f jj- ycotsu 
S. 

[0048] 

mt^m.mtzxti^. ji:-y'jm^:iEmi7\^izmh 
[0049]^/::. ij ^'yAi.<mimcr>nm 



^■tlZt*<X'^^, 

im 1 3 :^^mff)mwmmx'$>h v i-'^-uzmmm 
(02] :^^mcommmmx'h h v i-^M.z<!m.im 
[03] :^^mffmm^mx'hi'j^'^j>^-<!im.m 

[051 :^^m(^mmmmx'h ■& 
coftffiiossji:^ffios'jc7)fi?ysriiiBa-ri.iS0, 
[06] :^fm<ommmm.X'h h y Ai:»:«?fiffl 

[07] No.li:No.6<7)3-( ySft?fii05-9--< ^/Ua 
[ff^WlKB^l 

1 '<.-XV 

2 mm (ffi«) 

4 m.Ta{mm.^m 

11 ig^^S! 

12 S 

13 ±>'<yf- 

14 T''^■>'^ 



!{8) 003-197182 (P2003-197182A) 




;(9) 003-1 97 182 (P2003-197 182A) 



(72) ^H^* mm m F ^-M^) 5H029 M02 AJ05 AK02 AK03 AK05 

»^JIim«llftrf7tll.EWW2-7 1*^ AL07 AM03 AM05 AM07 AM16 

^^-fj^xymi^m^ i^0f3?mi^ uoe cjos cj22 hjos hjib 

(72)^BB^ ^ ^jt HJ16 

iMRm'^^'i^m&mSOS '^JxXyx.X 5H050 AA02 AA07 BA17 CA07 CB08 

-7^}*^^ai^ DA03 EAIO FA17 GA03 GA08 

HA08 HAD HA16 



